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Henry (1)  has recently obtained, by an analysis similar to that  of 
Hiickel (2), the effect of the specific conductance, X', of a large particle 
migrating  with a  velocity, v, in an electric field of strength,  X.  He 
finds for a  sphere and subject to yon Smoluchowski's (3)  restrictions 
that v is related to the specific conductance of the medium, X, 
3 x  ~DX 
2 X +  X'  6~rn 
(~" =  electrokinetic potential; D  =  dielectric constant of the medium, 
and n  =  viscosity of the medium, both D  and n remaining the same in 
the electric double layer).  Evidently when X'  =  O, 
DX 
v  =  (1) 
4~ 
For a cylindrical particle in a transverse electric field Henry obtains 
2  ~  ~DX 
k-4-  k'  87rn' 
so that when X'  =  0 
DX 
V  --  4~ry' 
an expression identical with equation  (1),  and identical with the ex- 
pression  for the  cylinder were it placed  axially to  the  electric field. 
This  theory clarifies in  great  measure  the  discrepancy between  the 
* Paper VIII of this series appears in Y. Phys. Chem., 1932, 86, 2141. 
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results of experiments on the influence of size, shape, and orientation 
of particles and the theory of Debye and Hiickel  (4).  Debye and 
Hiickel had contended contrary to yon Smoluchowski that while the 
1 
factor -- was valid for cylindrical particles subject to their orienta- 
47r 
tion, the factor 1should be substituted in the case of a sphere.  As we 
6~ 
have elsewhere pointed out in detail, this was contrary to experiment. 
Under conditions where it could be entertained with reasonable cer- 
tainty that the chemical constitution of the surfaces of the particles 
were identical, v was independent of size, shape, and orientation (5). 
Sumner and Henry (6)  were able to  compare  the  electrophoretic 
mobility, vm, of a large glass cylinder with the electric field broadside on, 
with the electroosmotic  mobility, U,,, relative to a fiat surface composed 
of the same material as the cylinder, the same field applied axially. 
The fact that in these experiments the ratio 
--  ---- --  1.0 approximately  (2) 
7,' m 
is in complete harmony with the yon Smoluchowski-Henry theory and 
with experiments of the writer on protein surfaces (5).  It had been 
found  that  when  small  particles  of  diverse  sizes  and  shapes  were 
coated with thin protein films and vm for these protein-coated particles 
was compared with U, for a flat surface coated with the same protein, 
U,  equation (2) was valid within the limits of experimental error, since-- 
V,, 
was  approximately  --1.00.  These  experiments,  of  course,  did  not 
give the numerical value of the constant, but merely indicated that 
it was the same for electrophoresis and electroosmosis.  Our previous 
experiments regarding the ratio U~ for protein surfaces were obtained 
Vm 
with crude proteins.  In view of the importance of the recent theory 
and experiment it seemed desirable to obtain values of Um for surfaces 
Vm 
with a highly purified protein.  For reasons made obvious in  a  pre- 
vious communication, crystalline horse serum albumin was employed 
(7), and v~ and U.. were measured as usual in a cell of the type devised HAROLD  A.  ABRAMSON  3 
by  Northrop  and  Kunitz  (8).  The  results  of  eight  experiments 
(Table I) with serum albumin (crystallized three times) are in complete 
accord with the theory of  von  Smoluchowski  and  of  Henry  just 
described.  The ratio Um is very close to -  1.0, as previously reported. 
Vm 
TABLE  I 
Medium 
HC1  .................................... 
HCI .................................... 
HC1 .................................... 
HC1 .................................... 
Acetate buffer ........................... 
Acetate buffer ........................... 
Acetate buffer ........................... 
Acetate buffer ........................... 
pH 
~.7¢ 
~.6~ 
t.0~ 
L3( 
"a  m  Ura 
Msec.lvolt/cm. 
1.39  1.52 
2.26  2.26 
1.90  2.10 
2.17  2.26 
1,42  1.22 
1.34  1.66 
1.01  1.02 
0,63  0.61 
um 
`am 
1.09 
1.00 
1.11 
1.04 
0.86 
1.24 
1.01 
0.97 
Mean ............................................................  i ,04 
Average deviation  .................................................  0.08 
SUMMARY 
As previously found experimentally for crude protein surfaces,  and 
in harmony with recent theory and experiment, the ratio  of the elec- 
troosmotic and electrophoretic  mobility for surfaces of purified  pro- 
tcin  is  approximately - 1.00. 
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